A new species of Lindsaea from the Philippines, Lindsaea hamiguitanensis is described. The phylogenetic relationships of L. hamiguitanensis were analysed by sequencing trnL-trnF and trnH-psbA intergenic spacer regions and performing a cladistic analysis of the Lindsaea section Schizoloma. Lindsaea hamiguitanensis groups together with L. bouillodii and L. cf. cambodgensis, from which it differs morphologically by the length of its petioles and the entire pinnules, as well as genetically by three apomorphic substitutions in the trnL-trnF intergenic spacer, and by two apomorphic substitutions in trnH-psbA spacer region.
Introduction
The pantropical fern genus Lindsaea Dryander (1797: 39) comprises ca. 200 species, with about two thirds of the species occurring in the Old World tropics. A few species occur in subtropical Japan and Tasmania. The genus usually occurs in moist forests below 3000 m (Kramer 1971) . Most species are terrestrial with some species at higher elevations also growing as epiphytes (Kramer 1971) . Some lowland species can also grow on decaying wood (Tuomisto 1998) .
Mount Hamiguitan Range Wildlife Sanctuary in Davao Oriental, Mindanao, Philippines is a protected area covering 6 834 ha located between 6°40'N to 6°47'N and 126°09'E to 126°13'E. The mountain range is known for its unique characteristics and the largest pygmy 'bonsai forest' in the Philippines. Ultramafic rocks form the predominant substrate and weather into soil with an unusually high concentration of iron and magnesium (Amoroso et al. 2009 ). An inventory of pteridophytes revealed 141 species of ferns and 14 lycophytes on the mountain, with 9 being endemic to the range (Amoroso et al. 2011) . During botanical fieldwork in 2009, we collected a distinctive species of Lindsaea which we could not identify using standard references (Kramer 1971) . Molecular analyses of this species revealed it as distinct, and therefore it is here described as a new species.
Methods
We investigated the phylogenetic relationships of Lindsaea hamiguitanensis by sequencing trnL-trnF and trnH-psbA intergenic spacer regions and performing a cladistic analysis of Lindsaea sect. Schizoloma, with L. linearis Swartz (1801: 78) as outgroup. Laboratory protocols for DNA extraction, amplification, and sequencing followed Lehtonen et al. (2010) . Data for other taxa included here were taken from Lehtonen et al. (2010) . Sequences were aligned using default options in Muscle (Edgar 2004 ). Short inverted sequence fragments are present in the studied spacer regions of some Lindsaea species, and they were replaced with their complementary sequences before the analysis, and a separate binary character was coded to recognise the original orientation (Lehtonen et al. 2010) . Sequences were concatenated and analysed with unweighted parsimony analysis using TNT (Goloboff et al. 2008) . The search consisted of 50 ratchet replicates holding five trees per replicate. Jackknife support indices (Farris et al. 1996) were calculated by repeating the search 1000 times with a removal probability of 37%. GenBank accession numbers for the studied specimens are given in Table 1 . Morphological examinations have been conducted on two collections of L. hamiguitanensis, Karger 444 (Z) and Karger 426 (Z). TABLE 1. DNA vouchers and GenBank accession numbers analysed here. New sequences produced in this study are marked in bold.
Taxon
Voucher trnL-trnF trnH-psbA
Larsen 42363 
Results
Our cladistic analysis resulted in three most parsimonious trees of 183 steps, with a CI of 0.87 and RI of 0.93 (Fig. 1) . Lindsaea hamiguitanensis grouped together with L. bouillodii Christ (1909: 59) and L. cf. cambodgensis Christ (1909: 58) , although this clade did not receive >50% jackknife support. Lindsaea hamiguitanensis differed from these two species by three apomorphic substitutions in the trnL-trnF intergenic spacer, and by two apomorphic substitutions in trnH-psbA spacer region. The studied L. bouillodii and L. cf. cambodgensis specimens had identical sequences. Lindsaea hamiguitanensis shows various morphological characteristics that separate it from L. bouillodii. Rhizomes of L. hamiguitanensis are short-creeping and thinner than in L. bouillodii. The pinnae are entire in L. hamiguitanensis while they are shallowly incised in L. bouillodii. The petioles of L. hamiguitanensis are about twice as long as in L. bouillodii. DNA sequence data of non-coding chloroplast markers revealed that Lindsaea hamiguitanensis differs from its closest relatives. Although the differences are not great, they are still larger than the variation observed between different species in the L. annamensis Kramer (1972: 18) group, for example. The differences in morphological characters in comparison with the closely related species underline the molecular results. FIGURE 1. Strict consensus tree of three most parsimonious trees found in a combined analysis of trnL-trnF and trnH-psbA intergenic spacer regions. Jackknife support (>50%) is indicated below the branches. D.N.Karger & V.B.Amoroso, sp. nov. (Fig. 2) Type:-PHILIPPINES. Mindanao: Davao Oriental, Mount Hamiguitan, 6°44'4.16" N, 126° 9'59.88" E, 1100 m, 1 November 2009, Karger 444 (holotype PNH!, isotypes UC!, Z!).
Taxonomy

Lindsaea hamiguitanensis
Lindsaea rhizomate breve repente, pinnulis alternis, remotis, utrinque circa 2-5, 1.0-1.8 cm longis, 0.8-1 .0 cm latis, non incisis, textura herbacea, colore laete virente, petiolibusque rigidis, 10-30 cm longis, quadrangularibus. Plants terrestrial. Rhizomes short-creeping, 1.00-1.75 mm diameter, scales ferruginous, very narrowly triangular, to 1.5 mm long. Petioles 10-30 cm long, to 4 times longer than the laminae, sharply quadrangular, dark reddish brown (proximally) to pale, with more or less well defined paler margins. Laminae triangular, 6-13 cm long, bipinnate to (basally) tripinnate-pinnatifid, rachises reddish brown, with pale margins, sharply quadrangular. Major primary pinnae 4-6 to a side, spreading to moderately ascending, triangular, the largest (at the bases) to 6 cm long, to 4 cm wide, the proximal ones up to their width apart, the distal ones closer to each other. Distal pinnae gradually reduced, with a conform terminal pinna, costae dark green, slightly winged, adaxially sulcate. Proximal primary pinnae basally with some pinnules 1-3 cm long. Pinnules 2-5 on each side, herbaceous, light green when dry, slightly ascending, not contiguous, dimidiate-ovate to subtrapeziform (basally), the larger ones 1-1.8 cm long, 0.8-1 cm wide, 1.5-2 times longer than wide, margins continuous, rarely incised. Pinnules at lower primary pinnae shallowly incised. Distal pinnules gradually reduced, distal ones confluent with the acuminate terminal segment. Veins free, ca. 1.5 mm apart, 1or 2-forked. Sori continuous, rarely incised on the basiscopic pinnules of the proximal primary pinnae, convex, extending 1/2 to 2/3 of the length of the pinnules along the sides of the pinnules, to 15 mm long, multinerval. Indusia coloured as the pinnules, indusial margins entire, rarely slightly erose, 0.5-0.7 mm wide, not reaching the margin by 1-1.5 times of their width. Spores trilete. Distribution and habitat:-Known only from Mount Hamiguitan, Mindanao, Philippines, where it grows in lower montane rainforest at 1100-1200 m.
Etymology:-The species is named for the type locality. Additional specimen examined (paratype):-PHILIPPINES. Mindanao: Davao Oriental, Mount Hamiguitan, 6°44'4.16" N, 126°9'59.88" E, 1100 m, 1 November 2009 University Herbarium!, UC!, Z!).
